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Fig. 1. InP(001)(2 X4) reconstruction surface by sputtering-and-
annealing process: (a) 100 X100 nm® STM image showing flat
terraces; (b) 30X 30 nm® STM image showing (2 X 4) unit cell.

B2} 7]8}8) 2] Volume 14, Number 3, June 2004

2 o)F1 uhe AL B 4 Aok =& Fg 1@ Y
HEOA terrace step®] WERE & #ES &= glor, of
W terrace stepS] A7), & WAV oW FojAe
03nm AEE AAZ Z7)9) AIet. Fig. 1(b)e 30X
30 nm® Z71E InP(2x4) Fde] e Giolth. 2o &4
& T YR FAAA Higol o) olFAA ltk=
AL ol &4 glown, o] W o] Y= AF 0.8nm =
o] I7\g, ol o] ARt A& E A FAA e Y
Agke AL oujgitt. gz 7k FIAE [110) WIS o
2} oF 0.9nme] AHEREE Bojx Utk ol bulk InPollA
% 9] 93 ol Alole) Agle) el P8l Zh
2 mPEX4elA 29 F715 vepith B3 o3 F ¢
Alele] Azle ¢F 1.8 nmE, o= InP2Xx 4yl 49] F7]0)
gt webA Fig 1b)ell FAISH AR 3lat o](2x4)]
71 27} dA9n dx) 9% A7) A= HES WP
ATAAE ETH FOX1DH 2x4) KHo) 7Fg Bol o
201} MOVPE(metal organic vapor epitaxy) A|Z=81&- o]
&3je] 1ol mP2X 1) ATEE XY A<l Hyt &
zZhg)o] AR ARSH] 2 FHOE AHA ITH10,
11]. °lell ¥kl wiei7iel B8-S 5314 B2 In-rich InPQ2
x4y A7AE xEe] Aed dx A7) A=E AYI InP
FHE g8k ReE dEA ok, 13]. WP2x4) A
T8 THe] A Tz uisidx AFA g A7t
Hol i}t AA7A P ARMA 28 (trimer model)[14], In
o34 =& (dimer model)[12], P oA =&(15], &1L
n-P 5 oA 2Y[16] & Y 7HK] F=7F ARE A
on, o]&4< Aol WEd Inrich IP(2Xx 4) TZ2] 3
In-P £ olfHE A8z Alo] Ml B =51 9l
aH17).

olgA AT mP HHA 9ol Co e TF HRE F
& dtar 7FE WeFlongitudina) =2 EK(polar)
SMOKE Z4-< 31t} Fig. 2} (by= 47 Aol &
Z HAHo = ZX3 SMOKE data = 4, 8, 12, 16, 20ML
42] longitudinal SMOKES} polar SMOKES] Kerr rotation
< HoJEth Longitudinal SMOKE =74 Al 2717-2[110]
13k g ZoFh. Fig. 2% b & 5 Ax0] S3
£ AN 39 4 MIZFRE longitudinal SMOKEY polar
SMOKE &3 E5FolA 2 2eE g 5 it} <ol
el 9202 Cort InP T o) AASPHM 573+ CaZ2
AR o] ol B ZAelA Fate] TSt Covt
In 3-& pol 4doldA vzl S¥HE-S Astn AnpEow
243 4ol el A & AL A 4= k. = Covt
AL o7 (clusen® Adshe A5E A4S 5 Y 5
Co’} TP 0 348 w) 72243 Ao ehdx) g 2

=2
N

19



LATE=ES MPO01(2 X 4) ATAE T o) 922 a9lm Z3kd Contate] 24 B4 -ukgA - HAEFE - oY - A8 -91-

20ML = 20ML
’ ,.! |
HE : gt
, A
16ML = 16ML
! ey
g
g 12 ML 12 ML
T
124
é 8§ ML 8 ML
.
0.00 4 ML 4ML
~0.02- ‘
-1.0-0.50.0 0.5 TLO -1.0-050.0 0.5 1.0
Field (kOe) Field (kOe)
(@) (b)

Fig. 2. (a) Longitudinal and (b) polar SMOKE results of Co thin film
deposited on InP(001)(2 X 4) reconstructed surface.
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Fig. 3. Dependence of the coercivity on the Co thickness from the
longitudinal SMOKE measurements.
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Fig. 4. Dependence of the Kerr rotation on the Co thickness from the
longitudinal SMOKE measurements.
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We have investigated magnetic properties of monolayer (ML)-thickness Co film deposited on InP(2 X4) reconstruction surface
using in situ Surface Magneto-Optical Kerr Effects (SMOKE) measurement system. InP(2 X 4) reconstruction surface, obtained by
repeated sputtering and annealing, was confirmed by reflection high energy electron diffraction (RHEED) and scanning tunneling
microscope (STM) measurements. From both longitudinal and polar SMOKE measurements, we have observed three distinguishable
regions showing different magnetic properties depending on the Co thickness. In the Co film thickness smaller than 7 ML, no
SMOKE signal was detected. In the following thickness between 8 ML and 15 ML, both longitudinal and polar Kerr hysteresis loops
were observed, which implies a metastable phase coexisted of in-plane and perpendicular anisotropies. In the film thickness larger than
16 ML, only longitudinal MOKE signal without polar signal was detected, which implies existence of in-plane anisotropy in this
thickness region.

Key words : InP(2x4) substrate, STM, SMOKE, Co film



